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Abstract
This paper gives background information for the fluid dynamics
video on internal wave motion in a trapezoidal tank.
Continously statified fluids that are subjected to a periodic forcing can re-
veal the existence of internal wave attractors Maas et al. (1997), Hazewinkel
et al.( 2008), Hazewinkel et al. (2010)). These attractors reveal themselves
as those locations in the stratified fluids where all internal wave energy is
found and subsequently the highest amplitudes of the wave are found. In a
uniformly stratified fluids this is most easily seen. The dispersion relation
for internal gravity waves in such a fluid relates the frequency ω = N cos θ
to buoyancy frequency N and energy propagation angle θ. All fluids are
confined to a certain domain and ray tracing the energy shows the existence
of attractors in most confined fluids Maas and Lam (1995). Experiments
in trapezoidal tanks have confirmed the theoretical predictions and have
focussed on the shape of wave number spectra or the robustness to pertur-
bations. In the movie presented, the continuous stratification of the previous
experiments has been replaced by a number of homogeneous layers of fluids
of increasing density in depth. This simple change now allows us to see the
internal waves in the fluid by means of simple shadowgraphy. The dynamics
is identical to the uniformly stratified fluids studied previously.
The movie shows the wave motion found when a trapezoidal tank filled
with a stratified fluid is subjected to a horizontal oscillation. The stratifi-
cation consists of 18 homogeneous layers over a total depth of 26 cm with
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a density increase δρ = 9 kg/m3 per layer. The total difference in density
and depth of the fluid correspond to a linearly stratified fluid with buoyancy
frequency N = 2.5 rad/s, the default attractor studied by Hazewinkel et al.
(2010)). The forcing frequency 2pi/5.0 rad/s. For a forcing amplitude of
2cm a steady state attractor is found after 25 periods of oscillation, very
similar to the evolution described by Hazewinkel et al.(2008). For an am-
plitude of 3.5 cm, the energy in the wave beams becomes too high and the
waves start to overturn.
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